Inhibition of the phosphatidylinositol 3-kinase/mammalian target of rapamycin pathway in hematologic malignancies.
The phosphatidylinositol 3-kinase (PI3-K)/mammalian target of rapamycin (mTOR) signal transduction pathway integrates signals from multiple receptor tyrosine kinases to control cell proliferation and survival. Key components of the pathway are the lipid kinase PI3-K, the small guanosine triphosphate-binding protein Rheb, and the protein kinases Akt and mTOR. Important natural inhibitors of the pathway include the lipid phosphatase PTEN and the tuberous sclerosis complex. Several components of this pathway are targeted by investigational antineoplastic agents. Rapamycin (sirolimus), the prototypic mTOR inhibitor, exhibits activity in acute myeloid leukemia. Three rapamycin analogs, temsirolimus, everolimus, and AP23573, are in clinical trials for various hematologic malignancies. Temsirolimus has produced a 38% overall response rate in relapsed mantle cell lymphoma, and AP23573 has demonstrated activity in acute leukemia. Everolimus is undergoing clinical testing in lymphoma (Hodgkin and non-Hodgkin) and multiple myeloma. In addition, perifosine, an inhibitor of Akt activation that exhibits substantial antimyeloma activity in preclinical models, is being examined in relapsed multiple myeloma. Based on results obtained to date, it appears that inhibitors of the PI3-K/mTOR pathway hold promise as single agents and in combination for hematologic malignancies.